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. ABSTRACT ; , 

The arguaent for ie hace ate) education ‘and its 
relationship and relevance to teacher education courses is presented, 
and centers around three assumptions: (1) The term technology ‘ 
education can be defined, (2) technology has permeated our society, 
and (3) industrial arts education might not be able to withstand the 
cpmplexities of a technological society. Viewpoints concerning the 
definition of technology education (assumption 1) are reviewed; the 
relevant, consistencies among these definitions are enumerated, and a 
new definition is offered. Basic concern is then centered on the 
growth and expansion of technology in twentieth century United States 
amg the implications that this has for, industrial arts curriculum 
(assumption 2). It is noted that as a result of this growth, a need 

« has developed for review of the directions that industrial _ arts has 
and will be taking (assumption'3). It is. concluded that the 
responsjbility for educational programs to reflect cultural trends 

and therefore téchnology exists, and that much of the apprehension 
would be dismissed if technology were considered a process rather 
than a thing. Also included in the paper is a rationale and outline 
of a technology education curriculum. (TM) 
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Technology as Content: Can Teacher Education Cope? 
Fat : : 1 
Ronald P. Lauda ‘ 
*) : - * ee 
So far as the mere imparting of information is concerned, 
no univergity has had any justification for existence since 
popularization of printing in the fifteenth century. 
: ~ 
‘= Alfred North Whitehead ’ 
é M ° 


this presentation, as indicated by its title, deals with’ the future. 
Its, intent is to seek plausible solutions for determining insteuct ton 
content and instructional strategies for eeachae education programs. This 
theme is,4 critical one as our society advances into the post-industrial 
era. The title \mplies several basic assumptions which are crucial as 


persons with various philosophies seek the optimum program for teacher 


education in industrial arts. 
(more) 
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These ‘assumptions are: 


° 


th That the term technology is capable of being defined: 
! 


That technology has permeated: our s ciety: ‘and-is therefore 
worthy of consideration for curricular efforts. 


. That the industrial arts profession might not be able to with- 
stand the complexities of a technological society.- , 


. 


< Since the late 1960's industrial arts educators have 'made.a con- 


certed effort to generate PEapr eRe. based upon the study of. saat ol 


~ ® 
This movement has met resistance in many cases. The’ debate has been 


enhanced be those who feel that the term. cannot be defiried, by those who 


\ 


choose to place, an adjective in front of the term (e.g. industrial tech- 
é 4 : e F Ss 
nology), and those who totally reject the study of technology as a disci- 
pline base. -The reader is encouraged to read the,proceedings of the 32nd 
AIAA conference held in Louisville, in,1970. In this volume, (pages 187- 
221) no less than thirteen educators discuss the issues in great detail. 
Our first assumption, that is that: technology can be defined, causes 
the greatest debate. Countless definitions have been offered by persons 
“in many different disciplines. One ‘consistent thread seems to permeate 
these, and that is, that technology is a process. Berger's a 
(p. 191) probably summarizes this concept. He says: es 
Technology is a field of systemized and accumulated knowledge, 
_ techniques, and intellectual skills and ‘their practical application 
“in creating useful goods and services for mankind. This body of 
knowledge is derived from a detailed study the nature, principles, - 
practices and products of séience and industry, It is interdisci- 
plinary in nature and involves the application of most of the other 
disciplines in the solution of /technical problems. 
These definitions, ‘ine luding ‘the one by Berger, reveal many other 


relevant consistencies. Among these ‘are: 
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“Inherent in the concept’ is human endeavor. That is to say that 
the products (and by-products) are created by humans. 


.. The result af the. technologies is apparent in all cultures 
regardless of their age or‘stage of development. we 


The technologies are based on the accumulation Gf RAew Rage 
which foster the innovative process. ; e 


¥ 
The technologies have an impact upon all disciplines. 
The technologies are a viable content source for industrial arts. 


With these in mind the author offers the following definition for 


- Xthe term technology: 


- A process undertaken by humans in all cultures (a cultural + 
universal) which involves the systematic application of organized) . 
knowledge (synthesis) and tangibles (tools) fog|the perpetuation 
of their culture and societY; the study of which must include an 
understanding of technical information, the innovative process 
and ‘the concomitant socio-cultural impact. , . 


the writer runs the risk of merely offering another definition which 
% 7 Z 5 . a e ‘ 
reeks with philosophical overtures but offers little rationale for altering 


traditional industrial arts. Therefore, it is tecessary to elaborate on 


cho detsniteton, with the intent being to show that the study of technology ~- 


(without a modifier)°is viable and necessary if we are fo ‘prepare students 


* 


for their future. " ‘ gAe s. 
. INVENTORY OF A CULTURE: A MEANS TO IDENTIFY REALITY ° , 
Curriculum ENGHELERR have consistently expressed the need to base 


teaching ‘efforts on the, realities of our culture. Today, the futurists :" 


ae ‘ Aes * 
’ are going one step further and telling us that it is the reality of the \ 


’ future ‘that we must utilize as our base. Our culture is a social environ- 


a . 


ment which evolves from human, needs and competes with the physical environ- 


é. S am, . 
‘ ’ 


ment and, in some casés, other cultures. "New practices Five and if they | g 
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contribute to the survival of the culture, they become constants (universals). 


: ‘ All cultures pass through many contingenciegem These interdependencies 


amg interactions inevitably lead to Strain at two levels: between the old Ze 


values and new values; and. between different groups of people. Coping with 
this a change faces every person and it is the institutions which must 
give cop 


ilg mechanisms for human survival. The educational: system is in a 


key position for assisting in that process. j 
' ; 5 
In’ 1976 the citizens of the United States live in the most ‘highly 


developed nation in the world. Opportunities for the utilization of the 


’ 


most sophisticated sguwelune are in evidence, Granted these opportunities 
are not ptnivided to all people, but. these are social issues not technical 
ones. The ein being nag is that the process we call technglogy has 
advanced our technical expertise to the highest level evident on earth. 
Historians gan provide many reasons for this fact. gonevers what is important 
is that our students cannot escape _the technical and social growth of their 
culture. This growth is perpetuated by many factors, stich as: 


» /R& D Funding. Fiscal year 1977 research spending with federal - 
funds should increase }l% to a high of $24.7 billion. Industrial 
Research magazine (Jones, p. 54) indicates that the ‘total research 
budget in this country should reach $34 billion. 

4 ee F ; a 

R_& D Technique. Corporate research has taken over*the innovative 

process in the growth of Science and technology. Enhanced. by 

phenomenal assets and access to information systems the super- 
corporations can expedite the innovation‘ process. It is estimated 
that by 1990 a\handful of super-corporations will produce over | 
three-fourths of the, United States GNP. 


Schoenholz and Terry (p. 60) ‘report’ that of the 237 notable inven- 
ions starting with the screw’for pumping water in the third 
Serury B. C. te inventions in 1943, literally every ‘one was_ 
invented by one, two, or three individuals. However, when og 
~ 4 d 
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considering 15 of the most notable inventions between 1944 and 
1960 we find that 10 are attributed to large organizations. The 
lessons of team research have been providing ies impetus for rapid 
growth in: the technologies. : 


& 
Information Systems» Keeping in aiid Chases the process we call 
technology, "feeds" on accumulated. information,- the reader must 
realize the magnitude of the world's ‘knowledge. For example, 
the Lihrary of Congress (Miele, p.'24) had accumulated by June 30, 
1974, over 73,932,425. items. These holdings increase at the rate 
of two matey per a ne . : 
‘ - : ’ 
The authors of*'the volume referred to above’ (Bowker Annual of 
Library and Baok Trade Information) ' emphasize the point that the 
knowledge ‘explosion is so, immense that the only means to cope is 
via collahoration with specialty libraries. Page 351 of this | 
, volume discusses the global scene when it refers to the 60, 00g 
scientific and openers libraries in the USSR. ‘\ 
? atieddpend dive. Due to tha ‘realization Maat we exist in the. | 
‘midst of "finite resources" and "infinite demands” vast expendi) 
tures -in the science and technologies will be utilized to ensure 
survival.: Reference is made to international ventures to aad 
and control the teclpologies. 2 


It would bis easy to continue this list to euphasize the highly touted 
growth’ of our technological prowess, Today, this seems almost passe’ . One 


would have ‘to be comatose if order ‘to avodd conscious awareness of the 


realities of our culture. Perhaps che problem in our discipline is that 


ce e 


ene degree of awareness stifles curricular efforts. In any case, at this 
t 
juncture thé writer wishes to function with the rea that: 
oi vey °, i : ‘ ee ‘ 
. >We live in a culture which is’ perpetuated through the human use 
of -accumulated knowledge and tools. 
. The process called technology will continue to escalate exponen/ 
tially leaving our BRODNGEA (students) living in a culture unlike - 

’ that of ‘today. : 4 


Humans are as ‘much a product of their culture as of their genes, 
eae! : \ 


COPING 


H ( . . 
session, assumed industrial arts educators might not be able to cope \ 


the technology of the 1970's and beyond. It is important -to note that the 
4 s . 


writer says that educators might not. be able to cope rather than saying 
industrial ‘arts can or ‘cannot. Industrial arts, like technology, is neutral. 
ry ‘ 7 , . 
It ig the human who creates. Et is the human who must cope. Industrial 


’ 


arts is only what we make it. |. . : = 


+ 4 
What does it mean to cope? What does it mean to say that we can or 
cannot handle the exigencies _ generated by rapid change? Commonly, coping 


refers to dealing with the things as they come, or keeping equilibrium. 


ry : 
Encounters require strategies for working out modes of adaptation. These 


require conscious consideration of ides demands of the situation. 


f 


/ 
“Coping behavior’ can best be defined as purposive action Wesigned to assjst 


f 3 


in adjusting/to environmental: circumstances. Jie does. not donate: of with- ° 
. r] . 
Races from beslity, Coping behavior thrives on informed understanding of 
. 


the envi a and the ability to distinguish between the possible and, 


‘ 


impossib F: 


. 


/ 19! say that teachers in the discip&ine of industrial arts cannot cope 


with thé technologies would imply one or more of the following: 

NN \ 
f _ Technology is ‘so vast,'so complex, and so bewlifering that no 
” human can hope to undersgand its nature, 


Educators are incapable of seeking modes of ac apea rion’ 
Educators are totally divorced from the realities of the world. 


‘The study of technology never has been, and never will be, the 
goal of industrial arts. - ‘> : 


(more) 
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Each of us have heard these non-coping expressions over and over 
again, especially the first and last statement. Psychologists refer to 


this as expressive behavior rather than coping behavior. Teacher educators 


have not been afforded the opportunity in many cases to explore the realities 


.of our technological. culture. Non-coping expressions, therefore, are >. 


¢ é 


unexpected. These problems are not indigenous solely to industrial arts 


teachers. Other disciplines are exouvtencing the frustration of keeping 
i] . 
pace with the world's technical knowledge whieh doubles every decade. 


‘If educators agree that content should be derived from our culture, 
\ ” 


‘and that we live in a highly technologized society, they either address 


» : 
themselves to Ehee technology"or lose the right to condemn those who oa 
~ They also lose the biel to perpetuate: education fgr the. past which most 


assutedly will be ieev saponin to the citizens of the 21st century. Since’ 
. * > ‘i 
the "system" has created this dilemna, that is, placing the content and 


4 


; \ 
instrictional. strategies of industrial arts educators in a "holding pattern", 


it is the ee arena which nas tolerated non~coping behavior. Educa- A 
% 


« 


tors are not at fault. This is what they were taught. Stréichler and Ray 
(p. 27) put it on the line when they stated: 
. . 


Finally it is suggested that effective curriculum planning A. 
cannot be elicited from educational leaders who are captives of 
traditions, modes of thought, heritages, and value systems which 
are irrelevant to contemporary society and are incomprehensible to 
the youth of today. The determination of industrial arts content 
should not be rooted in the past, but should develop fresh stems 

‘to search out needs, tools, patterns, and future-oriented values 4 


, 


’ The writer does not mean.to imply that industrial arts is duesfor 


’ i 


extinction. The implication is that it is in the most opportune position 


(more) hs ; 
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ofits tenure. No discipling is addressing itself to the concept of” 


4 = ‘ 4 
technology from a technical and socio-cultural sGaalnd ted in the public 


4 Lg ie 
schools. Yet millions of youngsters are being educated to-survive in the 


inevitable technological society. They cannot escape this nosdtind, ‘Keep 


in mind that the six year old of today will be thirty in the year 2000. 


a 4 ; 
The tools we give him today are supposed to prepare him to face that century. 
Most curriculum projects in our discipline have dealt with the study 


of industry. Some projects advocate the study of iadustrial technology, 


~ ‘ea 


. finding the word industry too ead cdwekee Still others tout the study of 


Pectnn dey without any modifiers. It is hate that the debate begins. It 

» 
is here that the question of whether industrial arts can cope takes on real , 
meaning. On one hand the use of a modifier ie industrial) implies the 
‘nattaey to. cope with the totality called technology. ‘On the other pang; 


one is left with the impression that all technical knowledge and the socio~ 
% 


cultural consequences can be compressed into a curriculum package. This A 
‘ 3 

appears to widen the philosophical chasm in the discipline of industrial arts. 

° 4 


Inevitably ong must do tits homework and take a stand on such an issue. 


One runs the risk of being chastised by his colleagues but healthy inter- 


* i 
change of ideas is the only means of getting our discipline to pull together. 
‘ 
fo this writer.it appears that our technological culture is so complex and =" 
of 4 ne . 
s ¢ oy ’ ’ 
so impregnated with the impact of technology that helping youngsters under- 
a : 


stand the interrelationships must be our priority. To isolate the study of 


— 2 f 
industry as our discipline base, denies the student the right to see the 
N“ . 


x 


relationships of the major endeavors ofthe “human. © Reference is madé to those "! 


’ 


; . (more) 
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human “activities which are cniweenk in all societies (oroducetan, communi- 
cation and transportation). Our society is now into the post-industrial 
vavolution, chus aaidag Ferkiss' technological myth soe reality. To 
discuss and expertence the industrial enterprise of the 1960's does not 
od portend to acknowledge the movement from a goods prodycing economy ‘to 
a service economy. Nor does it acknowledge new occupational structures er 
the gaa _principle of knowledge. F post-industrial éiiciztion thrives 
on theoretical knowledge to perpetuate its growth. “Therefore, . work becomes 
inwladee hased: Students need to learn haw the knowledge in the tech- 
. nologies 4s stored, retrieved and utilized. 

To many, the study of technology ggpears to be an impossibility since 
it is so vast. They say one cannot teach‘ all of the areas (e.g. medical 
technology, social technology, nuclear technology). With these expressions © 

it becomes ayparent Ghat the eoncept of technology is completely misunder-= 


Btood. To refer to specific technologies results in the use of modifiers 


once again, just as doés:the name Industrial Technology. It is imperatt 


that the educator realize that fechnojogy is a process rather than a "thing". 


. The formal definition presented earlier in this paper was: 
Y 

A process undertaken by humans in all cultures (a' cultural 
univers@l which involves the systematic application of organ- 
ized knowledge (synthesis)-and tangibles (tools), for the per- 
_petuation of their culture and society; the study of which . 
must include an understanding of technical information, the 
innovative process and the concomitant socio-cultural impact. 


Once we move into this mode of thinking our goal becomes one of 


interpreting the following: 


. What circumstances led to the development of our technolagieat 
culture. - 


(more) 
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What was the innovative process for generating ideas, tools, etc. 
- : 


- How did/does the identified: innovation function (technically). 


What contribution did the process have on culture and society. 


. What is the future impact of our actions? ‘ 


’ 


Through this approach students can identify with the accumulation ' 


. 


and use of information to further all aspects of our culture. 


AN APPROACH 


1¢# ° - . 
The debate over approaches reaches its greatest impact level when. 


the realities of teacher education are confronted. Those who identify with 
J 


the study of industry have the mecantiy of recent experience and: facilities: 


aa aa that purpose. Whether or not the addition of the word tech- 


nology to the word industrial accommodates the mandates of a technological 
society-is bate conjecture. In any case the burden of proof seems to lie 
‘on the proponents of the Stidy of Technology as a discipline base. Inevitably 
the call comes for an end to the philosophical statements with a request for 
the identification of aonrent and instructional strategies. _ 

At Eastern Illinois University we have adopted: the Study of Technology 
as-our discipline base. This program will be implemented in the fall of 
Totes Ean: ues louyy Wt ie eaeomed- Gund te wil he Mmoded Wetch de Sone 
stantly changing’ and adapting to new information. Tinea. whe have worked as 
a change agent in curriculum modifications realize that each situation has 
specific constraints (e.g. certification laws} facilities, budgets). The 
reader should keep in mind chat the program was ‘designed to accommodate those = 


constraints which could not be-changed. An overview of the program appears’ 


on the*following page. . 
y / ‘(more) 
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TECHNOLOGY EDUCATION AT EASTERN ILLINOIS UNIVERSITY 


Technological Systems 


Material's and Processes 
Communications 
Technology 


Energy Technology 


Production Systems 


Computer Programming 
Trigonometry 

. Physics/Chemistry 
Professional Sequence 
-Ascent of Man, 


Technical Concentra- 
tions (2) ‘ 


GENERAL EDUCATION 


DESCRIPTION © 


Introduction to the Study of Technology, 
including the evolution, current status and + 
future of the areas of technology: produc- 
tion, communication and energy. 


Study of the processing of-.materials used in 
technical endeavors; natural and synthetic.. 
Interrelationship of OpRTBELONE in graphic 
communications. 

Study of the processing, converting, trans- 
mitting and controlling of energy sources. 

\ : i 3 
Study of the necessary systems for three 
designing and praducing in the areas of 
manufacturing and construction. 


Introduction .to comput®r programming 


Self-explanatory 


Self-explanatory 
Self-explanatory 
Development of science and technology 
Advanced level work in technical areas 


Sub-total 


a w 


Hours distributed throughout English, Speech, Health, Humanities, 
Social Studies, and Mathematics/Science 


’ *TOTALLY FREE ELECTIVES 


' 
Total 


*Includes such courses as Readings fal technnlcey, Alternate e Eneeny Sources, 


and specific advanced technical courses. < - 


4 


4 
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. 


It is obvious that traditional laboratories would mk handle the a 


¢ a “a 

proposed program, Therefore, large open~space laboratories are, ‘belng gt os 
a : 

developed to accommodate the eshte approurn in each ‘area production, v 


coimunication, energy). These laboratories: will be utilized via'a team- a 


teaching ers utilizing two faculty mentors and one graduate assistant. | 


The utilization vf equipment and materials is planned .to ae carried out in 


a flexible atmosphere (e.g.’ moveable equipment). Long range elaan call Soe? 


. e 
a learning resource center to accommodate individual needs. The three main 


' 


laboratories will be open during one*third of ‘the available time for seminars, 


‘4ndividual research, skill development, tutoring and: related activities. 


During this time no classes are scheduled and each laboratory will be staffed. 


Thus, the laboratory serves-as a learning center to accommodate students 


when they need assistance. . 


ae 


A number of preliminary outcomes have: been sean ae even though the- new 


program will not begin for sane months. A few of these are: 


#* 
» Interest eipreaued by other Sdaseetenae for joint ventures in 
providing SERRE Ms € 
. ‘New courses are bette accepted in other disciplines to MORBOEE: 
major requirements in those disciplines. 
é Utilization of at least one course (Technological systema) to meet 
University general education Henuirenents ; i 
- Unsolicited support given by the University Library ‘to asaist in 
the new program. |. . : oh 
_« The up-dated undergraduate program served as’ a springboard for ._ 
' revising the Masters program. This has been approved and will. — 
; | also begin in the fall of 1976. = nt 
\ : ies 
. - ‘Renewed interest in the program: by the public schools. 
: : (more) i 
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: The |. product will be \yhe grue te test for thie new ee One may 


togical. y ask the student will be different than one from a traditional 
+. 
program or one fro a program exemplifying the 1960's. ” The _answer to chit 
| eee 


aii can only be ADANEE by ‘the ‘ahudethe who eventually, wilt. te taught ‘ 


by the new type of "sda. However, a number of assumptions. can be made, 


such as: 


. The curriculum -is an attempt to present ‘ the realities of our 

* culture - (technologyy without. being restrictive. The student 
will be exposed to the gestalt of the concept rather than ‘to 
an isolated part. P 

- The curriculum addresses itself to the socio-cultural aspect of 
technology as well as to the technical component. 


- The curriculum allows for individual differences and inten each 
afident to engage in study relevant to his/her needs. — 4 

. The curriculum is future-oriented. ‘That is, it. engages questions 
pertinent to our technological, future. 


Education will be euayeneee and acquired Bhsough a multiplicity 


of means. ' 


Students will be able to move ene the system, “both hevieonigtiys 
and a 


, 


Barriers to learning, common in a cae programs, have been 
removed. (e.g., Obsession with a a “knowledge Seared to the 
pest). . 

. Graduates will receivé their b. Ss. ' degree’ as > sdutators gather than 
3s specialists. -e P ; 

Fi the graduate will understand his cultures its ‘conception, the 
innovative process which perpetuates ‘it (technology), and will: .- 
visualize the importance’ of imparting this’ to ehtlaren ‘of the 
future. 


_, Students will work in an atmosphere resembling a technological 
environment (ex8-» flexible, efficient, futune-otiented) 


PY Graduates will be responsive to the needs ot the clientele they 
serve. They will be able to cope with aayerse models of 


4 


; (more) .. 
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instruction. More importantly they will be able to provide 
viable input for change. /~ * ; . 


« 
Students will see their discipline ao on a process en sain 
on segmented and seemingly unrelated elements: 


_ CONCLYSIONS = et 


Industrial arts teachers and teacher educators can definitely cope 


‘ 


with our technological culture. There is identifiable confent in the 
technologies which needs’ to be presented in a form capable of behavioristic 
ftnterpretation. The tlew-born child grows up in a technological culture and 
wine be raised to cope ‘with its mandates. The industrial arts profession 
is one of the ee disciplines in a poiston ta engage in such education. 
: Although geared to out-dated production systems in ‘sie cases, the profession © 
is inwsived -in the three ‘identified areas of technology (production, com- 


' y 
a ee energy). 


r 


The world is facing adie ie problems which will require a 


y combination of technical and social solutions. “Reference is made to over-"" - 


% 


population, energy needs, diminishing finite resources, ia inte onal. 
meas for setidic: the interdependence of nations, thé ds impact of eniltax 
ndctoued corporations, and the ‘total concept of cybernation. To understand 
one’s place in this mosaic seems almost incomprehensible. That mosaic was 
painted within the past few decades via the accumulation of knovhedge and we 
now need to visualize it as a cultural daveraioant: The concept of rapid 

4 ; 


change will. not diminish but will continue to escalate. Making sense of this 


is what'the enculturation process we call education, is all about. 


. 


“ 


of humans. To present out-moded models cannot survive through this century: 


‘technology within industrial arts education, This group should engage in. 


Lauda 


Teacher educators ave been bandying the issues ates enough. No 
lénger can the debates enka place over definitions, over philosophical 
overtures, or over irrelevant "cop-outs". The youth of today realize that 
they live ina technological world.: They are asking relevant questions 
af a very early age eoneetning their culture. To answer them vis models : - 
of the past does little to help their’ future focused role image.’ The 
term technology 1s part of their everyday vocabulary and most certainly 
is. here to stay. The literature is replete with discussions of adaptation 
to the technology as well as every form of mass media. © Even our. own journals 
have adopted the jargon of the technologies. It is time that educators 
identify with the culture of the seekud and the needs of chittidven oe the 


future. To réject the study of technology’ is to reject the needs and desires | 


al 


A CALL FOR HELP 
It appears to this writer that it is time for the industrial’arts | 3 

profession to pull cogather to identify content and, instructional strategies 

which will accommodate the needs of” humans. Many ‘institutions have programs 

which are utilizing the study of technology as a disciplinary base. This 

number is increasing rapidly, thus leaving many programs making the same 

mistakes. Therefore, I propows that a ongort ium be established of indus- 

trial arts educators who are able to. leave personal biases out ‘of curriculum 


change and who wish to explore the utilization of contemporary and future 


professional dialogue to share ideas on a non-threatening basis, seek to 


(nore) 
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share ideas rather dan hosrdtng supposed "ultimate answers", and then 
S rpanctt to the profession their conclusions. I’ would suggest that the 
ACIATE is the logical group to establish such a sonapees ./ Through ue 
= process we can end many of the semantic débates and move forward. vai “ 


face it, we need* each other. Let's face it, there are no bedt-answers, 
‘there are only alternatives. ; aes 
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